Figure 3. Calcein AM staining indicated that cancerous cells remained viable (evidenced by green fluorescent signal) when exposed to 1 mW laser power, regardless of nanoparticle presence. At 50 mW laser output a red fluorescent EthD-1 signal indicative of membrane damage was observed in cells exposed to anti-HER2 functionalized GGS NPs only where the laser was applied. Laser exposure alone was harmless to cells, as was laser exposure combined with nonspecifically targeted nanoparticles. Scale bar = 250 lm. Reprinted with permission from Day et al.
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Figure 4. Kaplan-Meier survival of mice following treatment with GGS NPs and laser irradiation. There is a statistically significant increase in survival with 48 h accumulation compared to 24 h accumulation for the GGS NP treated mice and no difference for 48 h GGS NP treated mice as compared to gold silica nanoshell treated mice. Reprinted by permission from Gobin et al.
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Figure 5. (a) The extinction (C ext ), absorption (C abs ), and scattering (C sca ) cross-sections (note that C ext = C abs + C sca ) calculated using the DDA method for a gold nanocage of 45 nm in edge length and 3.5 nm in wall thickness, and with the geometry depicted in the inset in ( 8 Figure 8 . F-FDG PET/CT co-registered images of mice intravenously administrated with either saline or Au nanocages, followed by laser treatment: (a) a salineinjected mouse prior to laser irradiation; (b) a nanocage-injected mouse prior to laser irradiation; (c) a saline-injected mouse after laser irradiation; and (d) a nanocage-injected mouse after laser irradiation. The white arrows indicated the tumors that were exposed to the diode laser at a power density of 0.7 W/cm 2 for 10 min. Figure 14 . PNB cell theranostic with multi-stage tunable PNB: (a) cell is targeted with NP-antibody conjugates and intracellular NP clusters are formed through the receptor-mediated endocytosis, (b) the first (diagnostic) PNB provides the data on a cell and allows one to determine the parameters of the next laser pulse, (c) the second PNB delivers mechanical impact (cell damage though membrane disruption is shown) and this action is guided through the increased optical scattering (red arrows) of the second PNB; the PNB is tuned by varying the fluence of the pump pulse (green arrows). Reprinted with permission from Lukianova-Hleb et al.
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Figure 15. Tunability and guidance of the biological effects of PNBs: PNB diameter determines specific biological action and optical signal, while the pump pulse parameters determine the PNB diameter. Reprinted with permission from Lapotko et al. 89 Copyright 2010, with permission from Elsevier. Figure 17 . Schematic illustration of multifunctional drug-loaded gold nano-shells for synergistic cancer therapy. The novel nanostructure comprises three key parts for multidimensional therapeutic potentials, namely, (I) an anti-EGFR antibody, Cetuximab (CET), as a targeting moiety and signal-transduction inhibitor, (II) a gold nanoshell that has a photothermal effect due to plasmon resonance upon illumination by an NIR laser, and (III) DOX as a chemotherapeutic agent. These three components, incorporated into PLGA nanoparticles, provide synergistic tumoricidal efficacy. Reprinted with permission from Yang et al. 
